HURDLES WITH NURDLES: GULF-
WIDE CITIZEN SCIENCE PROJECT




Nurdle - raw plastic
3asis for everything plastic

-PE =Polyethylene (bags)
-PP =Polypropylene (science beakers) F i TR 3 o
-PA =Polyamide (Nylons) a"") o, % /
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Wildlife eat
Toxins
Human health

samples (Table 7), in CSO samples of both
cities, and in the storm sewer samples collect-
ed in Philadelphia (Table 6). No storm sewers
were sampled in Boston, [Note: One pellet
was found in the CSO discharge in Philadel-
phia; these data should be viewed with caution
hccuus:e it was not determined that the CSO
}}ad dxs‘chargcd during the study.] The data
_fmm thls_ study indicate that pellets are enter-
u'mg municipal sewerage systems from land-
31.1:«:(; qt,(‘)ll:lrtcaén :ir;dmaru: subsequently entering
e o '< ment through CSO and
er discharges,
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Tht_ar:e are several documented accounts de-

s.cnbmg pellet and other plastic debris inges-
tion by wildlife, most notably by seabirds and
sea tu.rtles (Table 8). Generally, impacts or
biological effects of the pellets have not been
c!early defined in most wildlife, and, to date,
direct correlations between pellet ingestion;
a.nd effects have not been demonstrated conclu-
sively. This may be attributable to the fact
that the studies typically use stranded and
beached animals, and most animals that die at
sea either sink to the bottom or are consumed
by predators before they are found by humans
(Laist, 1987).

3.3.1 Birds

ARK turtle x-ray, September 2018

The ingestion of pellets by seabirds has been
reported worldwide (Table 8), and seabirds
ingest plastic pellets more frequently than do
any other taxon (Ryan, 1990). Sileo et al.
(1990) reported that 80 species, or approxi-
mately one-quarter of all seabird species, are
known to ingest plastic debris. Pell'ets_ are the
most common form of plastic debris ingested
by seabirds (EPA, 1990a; Ryan, 1990). Day
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colored (e.g., white, tapn
yellow) than those of any olhe
(Sileo et al., 1990; Day er q1. 1985)
This color preference has been ’attribut..
ed to the pellet’s similarity to common
food sources, such as fish €ggs, crusta-
ceans, etc. (Day er al., 1985).

e Prey type — Pellets pose the greatest
threat to plankton-feeding species, such
as shearwaters, petrels, prions, phala-
ropes, and auklets (Fry et al., 1987).

e Proximity to pellet sources — Logi-
cally, the closer that a seabird is to a
release point, the more likely it is to
encounter and ingest pellets (EPA,
1990a; van Franeker and Bell, 1988).

e Proximity to areas where pellets
accumulate — Species that feed at the
ocean surface are more likely to ingest
plastic, most probably because they are
more likely to be exposed to floating
plastic (Sileo ez al., 1990).
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The effects on seabirds of ingested pellets and
other plastic debris were summarized recently
by Ryan (1990) at the Second International
Conference on Marine Debris (Shomura and
Godfrey, 1990). Ryan (1990) stated that
anthropogenic debris may have three speC{ﬁc
effects on seabirds: (1) diminished foraging
ability or a decreased foraging efficiency, (2)
physical damage (e.g., intestinal blockage),
and (3) physiological effects from the zf\bsorp-
tion of toxic chemicals associated with the
pellets.

Diminished foraging ability appears t0 be the
most serious effect of pellets on seabirds. The
presence of pellets in the stomachs of seabirds
may create false feelings of satiation, decrease
the storage volume of the stomach, and redx:;e
foraging,  Ultimately, this will reduce e
ability of the seabirds to accumulate the energ)_(
(fat) teserves necessary for migration, repro
duction, molting, and survival of advge;?
S conditions @ay & ¢, 1%
Ryan, 1988a, 1990). These effects

Plastic Pellets in the Aquatic Environment: Sources

(»)vclf'u;. m‘ost likely in procellariiform seabirds,

icl o compared to other seabirds, experience
the highest incidence of plastic ingestion
(Byetn, 1988a). However, a few pellets in a
bird’s stomach are not likely to have an ad-
verse e{ffect, primarily because many seabirds
retau? indigestible materials in their stomachs
to aid in digestion (Furness, 1985; Ryan,
lv988a, 1990), although Wallace (1985) be-
lieved that the birds could be chronically
stressed. Studies to determine a critical pellet
volume have not been reported.

§tudies of potential impacts caused by pellet
ingestions generally have indicated that physi-
cal damage probably occurs in only a small
number of seabirds. Day (1980) reported that
ingestions increased the gizzard volumes of
some auklets, resulting in the full distension of
the gizzards and a potential reduction in hun-
ger. Where individuals that had ingested large
numbers of pellets, the pellets were found
embedded in sockets in the gizzard wall, but
no effects (good or bad) were noted. Day er
al. (1985) subsequently reported that ingested
pellets reduce the storage volume of seabird
stomachs.

In a controlled study of the effects of large
numbers of PE pellets in white-chinned pe-
trels, Ryan and Jackson (1987) reported no
significant changes in digestive efficiency
between test and control birds. Several au-
thors have document lacerations by sharp
debris (e.g., Day et al., 1985; Fry et al.,
1987, Ryan and Jackson, 1987); however,
because pellets are generally round and
smooth, it is unlikely that pellets lacerate
stomach linings in seabirds.

ets in the environment may

at are toxic to seabirds.
may be additives that

Finally, plastic pell
contain chemicals th
ese toxic substances ’ S
'xl;t,re intentionally mixet‘i into the m}: ;mt;
achieve specific properties, Of comfz:m;l s
that were adsorbed by the pellets fro e
environment. Carpenter éf al. (1972) riﬁ ol
the adsorption by pellets of organochlorin
31
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September 28, 2018
Nueces County, Bob Hall Pier
Called Emergency Spill # - Coast




Similar to oil spill, fime sensitive

Who and what now?
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NURDLE pATROL
A T

Pick up plastic pellets (n}rdles) fl/
at your beach for 10/ minutes?

Send location, date, pics, and

number found to‘f

jace@utexas.edug,

Done!

OASTAL

ASSOCTATION



Find nurdles, then collect for 10 minutes

Put in container or bag and label
Add location, date, time, how many nurdles

Take pictures of nurdles found and beach
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https://www.youtube.com/watch?v=a6Re-04KS_A
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The first month of Nurdle Patrol data is out: For December 2018, we had 55 P oo FaBlastis Pallation
@ Gulf of Mexico Marine surveys completed by 75 citizen scientists, picking up 12,339 nurdies from ﬂ Johnny French Add Member Symposium
beaches in 3 different states along the Guif of Mexico. These nurdles have k¢
been found on Gulf facing beaches as well as in some bays. Total time & v I Add Member
= RVKaty 2 collecting by all citizen scientists equals 664 minutes, which equates to 11
hours and 4 minutes time. Thanks to you all!
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- the Mission-A_.. See More
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Gulf of Mexico

v See more Gulf of Mexico, United States of

America

What are nurdles? Nurdles are very small plastic pellets used in the manufacture of plastic products.
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New website for Nurdle Patrol

nerships
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GULF NURDLE EXPEDITION:

FILLING THE GAPS ﬁ’k
May 19-28, 2019

# nurdles collected / 10 min

s b 1

0 20100 1,000 10,000 100,000

The Mission-Aransas Reserve and Nueces River
Authority are conducting Nurdle Patrol presentations
and surveys around the Northern Gulf of Mexico to
document presence of plastic pellets on Gulf beaches.

Meet us at one of these locations to help collect data!

(follow us on Facebook- Nurdle Patrol) f

Join Us Here!

May 19t — 1pm, Rettilon Rd, Bolivar Peninsula, TX,
(survey)

May 20t - 1pm, Grand Isle State Park, LA (survey)

May 215t —11:30am, Grand Bay NERR, MS (presentation)
5pm, Public Beach, Dauphin Island, AL (survey)

May 22" — 2pm, Apalachicola NERR, FL (presentation)
May 23 — 7pm, Lido Key Beach, Sarasota, FL (survey)
May 24t — 11:30am, Rookery Bay NERR, FL (presentation)
May 25% — 12pm, Long Key State Park, FL (survey)

May 26" — 1pm, Fort lefferson, FL (survey)

X IR

Contact us: jace@utexas.edu or 361-244-8665

=




WHY SHOULD WE CARE?

>

North America PE expansions

(2 capacity
_ el N

ELITE PE (400kt), LDPE (350kt) Freeport, Texas Mid-2017 (mech complete Q1)
1,000 Bimodal HDPE (S00kt), mLLDPE (S00kt) Sweeny, Teas Mid-2017
1,300 mLLDPE plus LLDPE (2 x 650kt) Mont Belvieu, Texas End 2017
470 HDPE LaPorte, Texas Q42017
PE unspec (525kt), LOPE (625.5kt) Point Comfort, Texas H2 2018
LLDPE (470kt), LDPE (420kt) Lake Charles, Louisiana  H2 2018 (LLDPE), 2019 (LDPE)
HDPE LaPorte, Texas Mid-2019
Borstar PE Bayport, Texas End 2020
HDPE/LLDPE (2x 550kt), HOPE (S00kt)  Monaca, Pennsylvania Early 2020s
HDPE (2x 350kt) Belmont County, Ohio 2021
LLDPE Sarnia, Canada 2022
PE unspec (2 units) US Gulf Coast NA

Through 2019 = 6.1m tonnes/year
*No FID yet

== Assuming 1,300kt PE for SABIC/ExxonMobil, 1 rough 2022 = 10.7m tonnes/year**
start-up by 2022

Chevron Phillips Chemical

www.icis.com




WHAT CAN BE DONE?

\

Rob Hall Pier  # | Cox Creek %3

Edit Iem Model Help

|l oo L&) &) sl el 2| £

Model Settings
Starttime: September 23, 2018 20,00
Duratior: 120 hours

Computational fime step: 0.25 hr
W Include the Mirimum Regret
solution (RED SPLOTS on screen)
0 Show Currents
B Prevert Land Jumping
0 Run Backwards
Universal Movers
Maps
w Vector Map: gufNWreg.bna
Refloat hal ife: 1 hr
0 Show Land ¢ Water Map
¥ Movers

[+ MurdOtfsh_da: Mon‘weathering

10 + ) L
4000 . 2000
% Wavenumber [om-1]

Result of Peak Picking [Comment]
Positon Intensity Intensity Sample Name
719318 810765 882373 Comment
1037 52 87.3652 73.1189 User
147142 743826 19.8251 Division
201488 128128 88 5991 Company University of South Alabama
[Measurement Information]
Model Name FTAR-4100typeA B013761016
Serial Number B013761016 Source #1
Light Source Source #1 Detector #1
Detector #1
32
Accumulation 32 4 cm-1
4 cm-1 On
On o Cosine
Cosine I Auto (8)
Auto (8) - Auto (7.1 mm)
Auto (7.1 mm) Ao\ Auto (2 mmvsec)
Auto (2 mmisec) s Auto (30000 Hz)
Auto (30000 Hz)
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Follow the guidance of Operations Clean Sweep.
Develop data base to link nurdles to manufactures.
Create chain of custody for nurdles being shipped.

mits.
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